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httpcense.Abstract Egyptian soils are facing a serious problem which is high accumulation of salts for many
years of ﬂooding irrigation; thus, it becomes necessary for search about high tolerant crops such as
date palm, as well as search for modiﬁcation agent for these injurious effect of salts on vegetative
growth and ﬁnally products of crops. This work was done at Central Laboratory of Date Palm for
Research and Development at Agriculture Research Centre (ARC), Egypt, to investigate the inver-
sely effects of yeast (Saccharomyces cerevisiae 1 · 109 cells/ml) at 40 and 50 cm/l and amino acids at
3 and 6 cm/l on the bad expression of salinity at two levels 16,000 and 18,000 ppm NaCl + CaCl2 2:
1 by weight on the growth of date palm (Phoenix dactylifera L.) plantlets cv. Bartomouda, chemical
compositions as contents of amino acids, chlorophyll a and b, iodole content, uptake of some ele-
ments and activated antioxidative enzymes (catalase CAT and peroxidase POD). Results proved
that levels of salinity drastically affected plant height (cm), number of leaves/plantlet, and fresh
and dry weights (g). Severe reduction was closely associated with 18,000 ppm comparable to the
control treatment (without salts), expressive gradually increase in amino acids as well as the content
of Na, Ca, and Cl; however, chlorophyll a and b and iodole contents were signiﬁcantly decreased at
two levels, and highest signiﬁcant reduction was associated with 18,000 ppm salts. Moreover, it was
shown that there is a closely positive relation between salt stress and the antioxidative enzyme cat-
alase (CAT) and peroxidase (POD), which was signiﬁcantly enhanced in the presence of salinity lev-
els, and antioxidant enzymes had the defense system for salt tolerance in a lot of plants. On the
other hand, application of yeast and amino acids had signiﬁcantly ameliorated the harmful effects
of salinity, which accompanied by markedly increase in all studied growth parameters particularly
at 50 cm/l yeast and 6 cm/l amino acids compared to control treatment (salts only). The tolerance ofom.
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248 R.S.S. Darweshdate palm plantlets to soil salinity could be improved and alleviated the harmful effects of salinity
by the application of 50 cm/l yeast or 6 cm/l amino acids to soil.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University. Open access under CC BY-NC-ND license.Introduction
Soil salinity is one of the major problems for agriculture in
semi-arid regions. In Egypt, date palm is important fruit
crops which are subjected to extreme climatic factors such
as high temperatures and drought. Under these conditions,
dissolved salts may accumulate in soils because of the insuf-
ﬁcient leaching of ions. An accumulation of salt in upper
soil layers may be also due to a unsuitable irrigation man-
agement. However, to prevent water loss from the cell and
to sustain cellular functions, plants synthesize and accumu-
late a number of compatible solutes called ‘‘osmolytes.’’
These osmolytes include proteins, carbohydrates, amino
acids, and quaternary ammonium compounds (Amal et al.,
2007 and Ashraf and Harris, 2004). Two categories were
minimize the occurrence of oxidative damage are as follows:
systems are react with active forms of oxygen and keep them
at a low level, i.e., superoxide dismutases, catalase (CAT), or
peroxidase (POD) and system which regenerate oxidized
antioxidants as glutathione, glutathione reductase, ascorbate,
and dehydroascorbate reductase (Smirnoff, 1993). Proline
improves the salt tolerance of Pancratium maritimum L. by
protecting the protein turnover machinery against stress,
damage, and up-regulating stress protective proteins, NaCl
at 75,150,225, and 300 mM and Ashton nutrient solution
containing 5% mM proline, presence of proline slightly
highest catalase activity also peroxidase which were decline
with NaCl at 300 mM (Abdel Hamid et al., 2003). Treat-
ment with amino acids was accompanied by a pronounced
accumulation of other organic solutes (saccharides, proteins,
and total amino acids); moreover, it increased to some ex-
tent salt tolerance of plants through osmo-regulation (Silve-
ira et al., 2003). Accumulation of proline and amino acids
increased with salts and exogenous treatments with vitamin
pyridoxine (B6), vitamins which were counteracted the ad-
verse effects of salinity (Heikal et al., 2005). Plant height,
number of leaves, fresh and dry weights, and chlorophyll
a, b and carotenoids were reduced by 6000, 10,000, and
14,000 ppm., while NaCl, Na, Cl, and Ca and proline con-
tent were increased (Hakan et al., 2006 on Capsicum annuum
and El-Tantawy et al., 2006). NaCl at 8–15 ds/m reduced
growth parameters and chlorophyll contents, whereas Na,
Cl, and K+ contents were increased at highly level of NaCl,
also signiﬁcantly increasing of and the protease and catalase
activity, Meanwhile, presoaking of seeds in glycinebetaine
and ascorbic acid partially counteracted the harmful effect
of NaCl (Hussain et al. (2009) on Cassia absus L., Khafagy
et al. (2009) on sweet pepper and Sadeghi and Shourijeh
(2012) on Sorghum bicolor L.). Thus, the present study
points to reverse effects of salinity on date palm plantlets
by application of yeast and amino acids with respect to their
growth characteristics as well as, their content from chloro-
phyll, Na, Cl, ca, amino acids, and antioxidative enzymes
(catalase and peroxidase activity).Materials and methods
This work aimed to study the mitigation effect of yeast and
amino acids on some morphological and physiological traits
of date palm plantlets cv. Bartomouda (Phoenix dactylifera
L.) under salinity stress. The treatments of salinity, yeast,
and amino acids (amino power) were applied on the date palm
plantlets in the vegetative growth stage in the greenhouse of
Central Laboratory for Research and Development of Date
palm, Egypt, among 2012–2013. Factorial experiment based
on randomized complete block design with three replications
and three plantlets for each one was carried out; two seasons
were used 6 months for each. The plantlets described as (9–
10 leaves, 60–65 cm for plant height) cultured in peat moss + -
sand at EC 3.06 ds/m. All plantlets received 2 g/l NPK one
time for 2 weeks; the salinity treatments were added at one
time for a week for 3 weeks/month and 1 week/month for
ﬂushing treatment.
Salts treatments
Two treatments of salts were done at 16,000 ppm and
18,000 ppm (NaCl and CaCl2 at a ratio of 2:1 by weight)
and added in the irrigation water at one time for a week for
3 weeks/month and 1 week/month for ﬂushing by the same
treatment.
Yeast treatments
Two treatments of yeast were done at 40 and 50 ml/l. Yeast ex-
tract (1 · 109 cells/ml) content Protein 47%, carbohydrates
33%, nucleic acid 8%, lipids 4%, different minerals 8% such
as Na, Fe, Mg, K, P, S, Zn, Mn, Cu, Si, Cr, Ni, Va, Li, thia-
min, riboﬂavin, pyridoxine, hormones, and other growth regu-
lating substances, biotin, B12, folic acid, and tryptophan
(Nagodawithana, 1991), produced by Bio fertilization produc-
tion Unit. Soil and Water Environmental Research (ARC).
Amino acids treatments
Two treatments of amino acid were done at 3 and 6 cm/l. (as
amino power which content 20% free amino acids, N 5%, Iron
3000 ppm, Zinc 1000 ppm, and Mn 1000 ppm).
Yeast and amino acid treatments were added in the irriga-
tion water with salinity treatments.
The experiment involved the following treatments
1. Control (without salt).
2. Salts treatments Salinity at 16,000 and 180,000 ppm.
3. Salinity at 16,000 ppm+ yeast at 40 ml/l.
4. Salinity at 16,000 ppm+ yeast at 50 ml/l.
Improving growth of date palm plantlets grown under salt stress 2495. Salinity at 16,000 ppm+ amino acid at 3 cm/l.
6. Salinity at 16,000 ppm+ amino acid at 6 cm/l.
7. Salinity at 18,000 ppm+ yeast at 40 ml/l.
8. Salinity at 18,000 ppm+ yeast at 50 ml/l.
9. Salinity at 18,000 ppm+ amino acid at 3 cm/l.
10. Salinity at 18,000 ppm+ amino acid at 6 cm/l.
After 6 months from treatments for each season, the follow-
ing data were recorded:
Growth measurement: plant height (cm), number of leaves/
plantlet, and fresh and dry weights of leaves (g).
1. Total amino acid content in leaves (mg/g d.w.) was deter-
mined by using ninhydrin reagent according to Moore
and Stein (1954).
2. Leaf content of Chlorophyll a and b (mg/g f.w.) as
described by Lichtenthaler and Wellburn (1983).
3. Leaf content of Indoles (mg/g f.w.) as described by Salim
et al. (1978)
4. Leaf minerals content: Na, Ca, and Cl (An aliquot of ﬁl-
trate was used for Na+ by ﬂame photometry (Sarruge
and Haag, 1974) and Ca+2 by atomic absorption spectro-
photometry, as described by Salim and Pitman (1983).
Cl by precipitation titration with silver nitrate by Mohr’s
method (Azevedo Neto and Tabosa, 2001).
Antioxidant enzyme activity CAT and POD
Catalase
CAT (EC 1.11.1.6) in leaves: activity was measured by follow-
ing the consumption of H2O2 at 240 nm using a UV spectro-
photometer (Aebi, 1984). The 1 ml reaction mixture contained
20 mg total protein, 50 mM sodium phosphate buffer (pH 7.0),
and 10 mM H2O2. For each measurement, the blank corre-
sponds to the absorbance of the mixture at zero time, and
the actual reading corresponds to the absorbance after 30 s.
Each measurement was repeated ﬁve times.
Peroxidase
POD (PRX, E.C.1.11.1.7) in leaves: activity was measured by
following the change in absorption at 470 nm due to guaiacol
oxidation, the activity was assayed for 1 min in a reaction
solution (3 ml ﬁnal volume) composed of 100 mM potassium0
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Fig. 1 Effect of different concentrations of yeast and amino
acids under salt stress on plant height (cm) of date palm at ﬁrst
and second seasons.phosphate buffer (pH 7.0), 20 mM guaiacol, 10 mM H2O2,
and 0.15 ml enzyme extract (Polle et al., 1994).
Statistical analysis
Data were analyzed by analysis of variances (ANOVA), and
the means were compared following t-test using L.s.d. values
at 5% level (Snedecor and Cochran, 1980).
Results
Plant height (cm)
Date palm plantlets (Phoenix dactylifera L. cv. Bartomouda)
were signiﬁcantly affected with salinity levels at 16,000 and
18,000 ppm NaCl + CaCl2 (Fig. 1) treatment with both con-
centrations that were signiﬁcantly brought about a signiﬁcant
decrease in the plant height, the level 18,000 ppm had the max-
imum decrease in mean value of plantlets heights (74.4 and
76.5 cm at 1st and 2nd seasons, respectively), joined by level
16,000 ppm 76.3 and 78.2, respectively, at 1st and 2nd seasons,
and signiﬁcant longest heights of plantlets were observed with
control treatment (without salts) 81.6 and 84.0 cm at 1st and
2nd seasons, respectively. The heights of plantlets were signif-
icantly increased in response to application of different con-
centrations of yeast 40 and 50 ml/l and amino acids 3.0 and
6.0 ml/l under salinity levels, the yeast treatments were signiﬁ-
cantly preferable to reverse the harmful effect of salinity stress
on the plant height at 1st and 2nd seasons, with regard to the
effect of different concentrations of yeast and amino acids, and
the level 50 ml/l of yeast and 6.0 ml/l of amino acids had re-
corded the signiﬁcant alleviated bad effects of salinity stress
on plant height at mean value 86.8 and 89.0 cm for yeast
and 85.7 and 87.6 cm for amino acids at 1st and 2nd seasons,
respectively, compared to control treatment (saline water
only), which gave the shortest heights of plantlets 65.2 and
67.2 cm at 1st and 2nd seasons, respectively. Higher interac-
tion was created at 16,000 ppm salinity with high levels of
yeast and amino acids.
Leaves numbers/plantlet
Mean value of leaves numbers/plantlet showed highest depres-
sion effect when the plantlets were treated with salinity levels0
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Fig. 2 Effect of different concentrations of yeast and amino
acids under salt stress on leaves numbers of date palm at ﬁrst and
second seasons.
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acids under salt stress on dry weights of leaves (g) of date palm at
ﬁrst and second seasons.
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acids under salt stress on content of amino acids mg/g d.w. of date
palm at ﬁrst and second seasons.
250 R.S.S. Darwesh16,000 and 18,000 ppm NaCl + CaCl2 (Fig. 2); meanwhile,
control treatment (without salts) produced the greatest leaves
numbers/plantlet 14.2 and 14.7 leaves/plantlet at 1st and 2nd
seasons, respectively, and high reduction in leaves numbers
was found at 18,000 ppm salts 11.2 and 12.1 leaves/plantlet
at 1st and 2nd seasons, respectively, followed by 16,000 ppm
12.4 and 12.8 leaves/plantlet at 1st and 2nd seasons, respec-
tively. Furthermore, the adverse effect was conﬁrmed with
the treatment of yeast and amino acids on leaves number/
plantlet with treatments of salinity levels, yeast treatment per-
formed the maximum leaves numbers/plantlet, sequenced by
treatment of amino acids with signiﬁcant differences in be-
tween at 1st and 2nd seasons, respectively, markedly stimu-
lated number of leaves/plantlet was realized at the level
50 ml/l of yeast treatment 14.1 and 14.9 leaves/plantlet at 1st
and 2nd seasons, respectively, gradually response with 3.0
and 6.0 ml/l amino acids on the leaves number/plantlet 12.1
and 12.8 leaves/plantlet for 3.0 ml and 13.5 and 14.2 leaves/
plantlet for 6.0 ml/l at 1st and 2nd seasons, respectively, com-
parable to control treatment (saline water only) 10.9 and
11.7 leaves/plantlet at 1st and 2nd seasons, respectively. Signif-
icant interaction was obtained at salinity with 50 ml/l of yeast
and 6 ml/l of amino acids applications.
Fresh and dry weights of leaves (g)
Progressive reduction was showed with both concentrations of
salinity 16,000 and 18,000 ppm NaCl + CaCl2 on the mean
value of fresh and dry weight of leaves (Fig. 3) at 1st and
2nd seasons, respectively, the level 18,000 ppm produced the
fewer fresh and dry weights of leaves 13.7 and 15.0 (g) for fresh
weights and 6.4 and 7.1 (g) for dry weights at 1st and 2nd sea-
sons, respectively, and the highest fresh weights of leaves were
done with control treatment (without salts) 17.3 and 18.5 (g)
for fresh weights and 8.0 and 8.7 (g) for dry weights of leaves
at 1st and 2nd seasons, respectively. The yeast at 40 and 50 ml/
l and amino acids at 3 and 6 ml/l treatments signiﬁcantly in-
creased fresh and dry weights of leaves, the yeast treatments in-
duced a marked increase in fresh and dry weights of leaves, the
high level yeast and amino acids resulted in a pronounced
stimulation of fresh and dry weights of leaves, the level
50 ml/l yeast had 17 and 18.5 (g) for fresh weights and 7.9
and 8.9 (g) for dry weights at 1st and 2nd seasons, respectively,
and the level 6 ml/l amino acids gave 16.4 and 18.0 (g) for fresh
weights and 7.6 and 8.6 (g) for dry weights at 1st and 2nd0
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Fig. 3 Effect of different concentrations of yeast and amino
acids under salt stress on leaves fresh weight (g) of date palm at
ﬁrst and second seasons.seasons, respectively. The control treatment (saline water only)
gave the fewer fresh and dry weights of leaves 13.0 and 13.7 (g)
for fresh weights of leaves and 6.0 and 6.3 (g) for dry weights at
1st and 2nd seasons, respectively. Salinity and all of yeast and
amino acids treatments appeared highly interaction in
between.
Amino acids content mg/g d.w
Fig. 5 cleared that both salinity treatments signiﬁcantly af-
fected mean value of amino acids contents mg/g d.w. higher
gradually deﬁcit effect of the levels 16,000 and 18,000 ppm
NaCl + CaCl2 on the amino acids contents at ﬁrst and second
seasons, respectively, 1.9 and 2.0 and 2.0 and 2.3 mg/g d.w,
respectively, for two levels and seasons, with the signiﬁcant dif-
ferences in between in comparable to control treatment (with-
out salts) 1.6 and 1.8 mg/g d.w. respectively, at 1st and 2nd
seasons, progressive signiﬁcant increase of amino acids content
was achieved with applications of yeast and amino acids at two
seasons, amino acids application signiﬁcantly increased the
content of amino acids at two levels, greatest contents of ami-
no acids were performed with the level 6.0 ml/l (2.7 and
2.8 mg/g d.w. at 1st and 2nd seasons) append to the level
3.0 ml/l (2.0 and 2.2 mg/g d.w. at 1st and 2nd seasons), the
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Fig. 7 Effect of different concentrations of yeast and amino
acids under salt stress on indole content mg/g f.w. of date palm at
ﬁrst and second seasons.
Improving growth of date palm plantlets grown under salt stress 251level 50 ml/l of yeast application bring about 2.0 and 2.5 mg/
g d.w. at 1st and 2nd seasons, while control treatment (saline
water only) had 1.1 and 1.2 mg/g d.w. at 1st and 2nd seasons.
Referring to the interaction, salinity with yeast and amino
acids cleared major interaction; most signiﬁcant interaction
was obtained at high levels of yeast and amino acids with
16,000 salts.
Chlorophyll a and b content mg/g f.w
More reduction effect of salinity on mean value of chlorophyll
a and b was clariﬁed (Fig. 6), the two levels of salinity recorded
the minimum content of chlorophyll a and b, the level
18,000 ppm NaCl + CaCl2 resulted in the minimum contents
of chlorophyll a 3.0 and 3.4 mg/g f.w. at 1st and 2nd seasons
and 1.5 and 2.0 mg/g f.w. for chlorophyll b, respectively, at
1st and 2nd seasons. Under salinity levels, the treatments of
yeast and amino acids were signiﬁcantly raised contents of
chlorophyll a and b. The application of yeast takes place to in-
crease contents of chlorophyll a and b, both levels of yeast and
amino acids were signiﬁcantly greatest contents of chlorophyll
a and b, the levels 50 ml/l of yeast and 6.0 ml/l of amino acids
scored the greatest contents of chlorophyll a 4.8 and 5.6 mg/
g f.w. for 50 ml/l yeast and 4.7 and 5.3 mg/g f.w. for 6.0 ml/l
amino acids, respectively, at 1st and 2nd seasons, as well as
chlorophyll b 3.1 and 3.7 mg/g f.w. for 50 ml/l yeast and 3.0
and 3.4 mg/g f.w. for 6.0 ml/l amino acids, respectively, at 1st
and 2nd seasons. While the levels 40 ml/l of yeast exhibited
4.5 and 4.9 mg/g f.w. for chlorophyll a, and 2.5 and 2.9 mg/
g f.w. for chlorophyll b, respectively, 1st and 2nd seasons,
the level 3.0 ml/l amino acids bringing 4.3 and 4.7 mg/g f.w.
for chlorophyll a and 2.3 and 2.8 mg/g f.w. for chlorophyll b,
respectively, at 1st and 2nd seasons, in comparison with the
control treatment (saline water only) which gave the smallest
contents of chlorophyll a and b. Signiﬁcant interaction was
found at 16,000 ppm salts with high levels of yeast and amino
acids treatments.
Indole content mg/g f.w
The indole content was signiﬁcantly deﬁcit under salinity treat-
ment (Fig. 7), the two levels of salinity 16,000 and 18,000 ppm0
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Fig. 6 Effect of different concentrations of yeast and amino
acids under salt stress on chlorophyll a and b of date palm at ﬁrst
and second seasons.NaCl + CaCl2 reduced the mean value of indole content at 1st
and 2nd seasons, respectively, 11.3 and 12.1 mg/g f.w. for
16,000 ppm. Markedly reduction was excess with 18,000 ppm
6.9 and 7.9 mg/g f.w. at 1st and 2nd seasons, respectively, sig-
niﬁcant contents of indoles were shown at control treatment
(without salts) 16.6 and 17.1 mg/g f.w. at 1st and 2nd seasons,
respectively. Yeast and amino acids application signiﬁcantly
increased contents of indoles, the plantlets which subjected
with yeast explicate the greatest indole content followed by
amino acid treatment, high levels of yeast and amino acid
treatments 50 ml/l of yeast and 6.0 ml/l of amino acids get sig-
niﬁcant enormous indole content 19.4 and 20.4 mg/g f.w. for
50 ml/l yeast and 15.9 and 17.1 mg/g f.w. for 6 ml/l amino
acids treatment at 1st and 2nd seasons, respectively, control
treatment (saline water only) caused the fewer indole contents
1.2 and 1.2 mg/g at 1st and 2nd seasons, respectively, and great
signiﬁcant interaction achieved at high levels of yeast and ami-
no acids treatments with two levels of salinity.
Sodium (Na) content ppm
More signiﬁcant accumulation of sodium was noted at salinity
application (Fig. 8), and gradual accumulation of sodium con-
tent was mentioned with the two levels of salinity 16,000 at
mean value 2.7 and 3.2 ppm and 18,000 ppm 3.1 and
3.9 ppm at 1st and 2nd seasons, respectively, with signiﬁcant
dissimilarity between them, in comparison with control treat-
ment (without salts) 0.7 and 0.8 ppm at 1st and 2nd seasons,
respectively. Treatments of yeast and amino acids had0
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acids under salt stress on sodium content ppm of date palm at ﬁrst
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252 R.S.S. Darweshincreased the sodium contents, the yeast treatment seems to be
the most for increasing sodium content, and level 50 ml/l pro-
duced high accumulation of sodium 3.6 and 4.1 ppm at 1st and
2nd seasons, respectively, whereas the level 6.0 of amino acids
induced 2.9 and 3.3 ppm at 1st and 2nd seasons, respectively,
highest interaction was detected at 50 ml/l yeast with two levels
of salinity.
Calcium (Ca) content%
Results at (Fig. 9) elucidated that date palm plantlets clariﬁed
biggest mean value of calcium content with salinity applica-
tions, 16,000 ppm scored 2.2 and 2.8 ppm, while 18,000 ppm
scored 2.7 and 3.4 ppm mean value at 1st and 2nd seasons,
respectively, same trend had been taken with yeast and amino
acids treatment which increased the calcium content, the supe-
riority was get for increasing calcium content at yeast treat-
ment 2.0% and 2.7% for 40 ml/l yeast and 1.7% and 2.4%
for 3.0 ml/l of amino acids and 2.6$% and 3.2% for 50 ml/l
yeast and 2.1% and 2.6% for 6.0 ml/l of amino acid mean va-
lue at 1st and 2nd seasons, respectively, with signiﬁcant differ-
ences in between, and lowest accumulation was occurred at
control treatment (without salts) 0.7% and 0.7% at 1st and
2nd seasons, respectively. Great signiﬁcant interaction was
presented at two salinity levels with different levels for yeast
and amino acids applications.
Chloride (Cl) content (mg/100 g)
Increasing chloride content was achieved with salinity treat-
ment (Fig. 10), largest signiﬁcant contents of chloride obtained
by 18,000 ppm 2.2 and 2.4 mg/100 g mean value at 1st and 2nd
seasons, respectively, fewer contents of chloride were created
with control treatment (without salts) 0.01 and 0.01 ppm at
1st and 2nd seasons respectively, yeast and amino acids had
signiﬁcantly increased contents of chloride, and levels 50 ml/l
of yeast and 6.0 ml/l detected the greatest contents of chloride
1.7 and 1.8 g/100 g for 50 ml/l yeast and 1.6 and 1.7 g/100 g for
6.0 ml/l amino acids mean value at 1st and 2nd seasons, respec-
tively. Signiﬁcant interaction was noticed at salinity with yeast
and amino acid applications.
Antioxidant enzyme activity CAT and POD
From results on the effect of salinity levels which deﬁned at
(Figs. 11 and 12) on the activity of antioxidative enzymes0
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Fig. 9 Effect of different concentrations of yeast and amino
acids under salt stress on calcium content of date palm at ﬁrst and
second seasons.
Fig. 12 Effect of different concentrations of yeast and amino
acids under salt stress on activated of anti-oxidant enzyme POD of
date palm plantlets at 1st and 2nd seasons.CAT and POD, it was shown that salinity stress at 16,000
and 18,000 ppm NaCl + CaCl2 markedly increased the activi-
ties of these antioxidants, under level 18,000 ppm salts, the
activity of CAT and POD was signiﬁcantly enhanced at 1st
and 2nd seasons, respectively, whereas lowest results were
found at control treatment (without salts) on the activities of
enzymes CAT and POD at 1st and 2nd seasons, respectively,
the activity of CAT and POD was accompanied of the treat-
ments yeast and amino acids with signiﬁcant differences in be-
tween; moreover, the highest increase of both antioxidant was
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amino acids at 6.0 ml/l.Discussion
Growth of date palm plantlets (Phoenix dactylifera L.) in terms
of plant height of the shoots was reduced by salt stress at both
levels 16,000 and 18,000 ppm, and more reduction was ob-
tained with the level 18,000 ppm, but this reduction was allevi-
ated in part by the addition of yeast and amino acids
applications (Fig. 1). Measurements of mean value of plant
height indicated that the levels of yeast and amino acids signif-
icantly increased heights; moreover, longest heights of plantlet
(86.8 and 89.0 cm at 1st and 2nd seasons, respectively) were
scored with yeast treatment at high level 50 ml/l. Signiﬁcant
difference was noticed for number of leaves under different salt
concentrations, and mean value of leaves number was reduced
from 13.0 and 13.9 at 1st and 2nd seasons, respectively, to 11.1
and 12.0 leaves at 1st and 2nd seasons, respectively, when ex-
posed to high level of salinity 18,000 ppm (Fig. 2). It is obvious
from results that the application of yeast and amino acids had
signiﬁcantly reduced the harmful effect of NaCl; however,
higher concentrations of yeast were much effective than levels
of amino acids on the number of leaves 14.1 and 14.9 leaves at
1st and 2nd seasons, respectively. The immediate response of
salt stress decreased the rate of fresh weight of leaves (Figs. 3
and 4), which led to the signiﬁcant decline of mean value of dry
weights of leaves especially at the highest levels of salinity
18,000 ppm (13.6 and 14.8 g fresh weight and 6.3 and 6.9 g
dry weight at 1st and 2nd seasons, respectively), this drastic ef-
fect of salinity was overcame with the treatments of yeast and
amino acids, more signiﬁcant alleviated effect was obtained
with yeast treatment, a positive relationship of high levels of
yeast 50 ml/l conﬁrmed 17.0 and 18.5 g fresh weight and 7.9
and 8.9 g dry weight at 1st and 2nd seasons, respectively,
and amino acids 6 ml/l attained 16.4 and 18.0 g fresh weight
and 7.6 and 8.6 g dry weight under salt stress. This reduction
in growth parameters under salt stress may be attributed to
ion toxicity of Na and Cl or nonavailable of essential nutrient
elements as nitrogen and potassium which were very important
for photosynthesis process. In respect to the results on harmful
effect of salt stress on the growth parameters, many scientists
were approved these results. Younis et al. (2003) reported that
the reduction in growth caused by salinity stress is due to
inhibited apical growth in plants as well as internal hormonal
imbalance. In both cases, reduction could have been caused by
the toxic effects of ions (Na+ and Cl) on metabolism or from
adverse water relations (Le Rudulier, 2005). Reduced plant
growth is a common phenomenon when grown under in-
creased salinity and usually expressed as stunted shoots. It is
due to the fact that Na+ and Cl sequestered in the vacuole
could decrease the internal osmotic potential and cause partial
dehydration of cytoplasm. Such dehydration impairs the cellu-
lar metabolism and ultimately reduced the growth of the seed-
lings. Patel et al. (2010) dry weight of Ceriops tagal was
decreased at salinity levels 0.2, 2.5, 5.1, 7.7, 10.3, 12.6, 15.4,
17.9, 20.5, and 23.0 ppt (w/v) Dolatabadian et al.(2011) on
soybean (Glycine max L.) and Askri et al. (2012) on grapevines
(Vitis vinifera L. ssp. sylvestris), they stated that plant height,
number of leaves, and fresh and dry weights with 25, 50 and
100 mM NaCl. On the other hand, in the present study, 40and 50 ml/l yeast and 3.0 and 6.0 ml/l amino acids were found
to be effective in alleviating the adverse effects of salt stress on
the growth parameters of date palm in accordance with Gis-
bert et al. (2000) expounded that positive effect of HAL1 gene
in yeast on salt tolerance and increased shoot length, number
of leaves, and fresh weight of tomato under 125 and 175 mM
NaCl, Al-Shahrani and Shetta (2011) 1%, 2%, 3% salt con-
centrations decreased heights, number of leaves stem dry
weight of Acacia ehrenbergiana (Hayne and tortilis), but this
bad effect was alleviated with Rhizobium strains, Aljuburi
and Maroff (2007) found that NAA at 400 mg/l and IAA at
300 mg/l reduced the adverse effects of salt by reducing Na
accumulation in the leaves and roots of date palm cv. Hatamy
seedlings, Sakr and Arafa (2009) found that, treated the canola
plants (Brassica napus L.) with sperimine at 10.0 mg/l and
ascorbic acid 200 mg/l counteracting harmful effect of soil
salinity 10.1 and 14.6 ds/m and increased plant height, number
of leaves and shoot dry weights. From results, yeast and amino
acids could be maintain a growth parameters, and improving
these parameters under salt stress, this is improving of plantlets
particularly by yeast as well as amino acids was might be
attributed to its contribution to osmotic adjustment by the
important components of yeast which were increased the com-
patible solutes in the cells under salts, This view is further sup-
ported by (Tester and Davenport (2003) and Cuin and Shabala
(2005)) they reported that, plants need to maintain internal
water potential below that of the soil to maintain turgor and
water uptake for growth. This requires an increase in osmoti-
ca, either by uptake of soil solutes or by synthesis of metabol-
ically benign (compatible) solutes, furthermore, the role of
compatible solutes in plant stress responses is not limited to
conventional osmotic adjustment, but also includes some other
regulatory or osmoprotective functions. One such function is
in maintaining cytosolic K+ homeostasis by preventing NaCl
induced K+ leakage from the cell. The present observation re-
vealed that all levels of salinity were increased accumulated of
amino acids mean value (Fig. 5); however, the application of
yeast and amino acids was highly signiﬁcant accumulated ami-
no acids. This was accompanied by a marked increase treat-
ment of amino acids at 3.0 and 6.0 ml/l (1.9 and 2.1 for
3.0 ml/l and 2.0 and 2.4 ml/l for 6.0 ml/l respectively at 1st
and 2nd seasons). It is worthy to point out that the increase
of amino acid contents attributed to the treatments of amino
acids; on the other hand, the plants under salt stress were syn-
thesis of the large amount of amino acids and protein to in-
creased the combatable solutes and osmotic pressure which
help plants to tolerant harmful effect of salinity, Yamada
et al. (2005) and Silva et al. (2008a,b) on cashew (Anacardium
occidentale L.) and Shahid et al. (2012) on Pisum sativum), they
reported that plants were spraying with proline or phenylala-
nine, the opposite effect was occurred, saccharides as well as
proteins progressively increased at all salinization levels from
0 to 75 mM. This was accompanied by an increased in amino
acids of both shoot and root system. Thus, treatments with
either proline or phenylalanine might play an important role
in protein synthesis, Darwesh et al. (2011) found that, NaCl
at 20,000 ppm increased total free amino acids of Phoenix
canariensis (Canary date). Under salinity levels chlorophyll a
and b were signiﬁcantly reduced particularly with level
18,000 ppm NaCl + CaCl2 (Fig. 6), Golezani et al. (2012) on
Pinto bean (COS 16, Talash and Khomain) and Chaffei et al.
(2012) on Nicotiana tabacum NaCl 0–200 mM and from 4 to
254 R.S.S. Darwesh12 ds/m decreased chlorophyll contents, meanwhile, the treat-
ments of yeast and amino acids were adverse the drastic effects
of salinity (Fig. 6), preferable treatment was the yeast applica-
tion at 50 ml/l for highly signiﬁcant ameliorated effect of salin-
ity on content of chlorophyll a and b, whereas all treatments of
salts decreased the contents of chlorophyll a and b at two sea-
sons, signiﬁcant reduction in chlorophyll a and b was obtained
with 18,000 ppm salts, this accordance with Ogutcu et al.
(2010) inoculation with Rhizobium leguminosarum bv cicer
strains increased chlorophyll content and dry weights of shoots
of Cicer arietinum under salt stress 50–100 mM NaCl, Nawaz
et al. (2010) on S. bicolor L, and Ahmed et al. (2011)on Olive
trees, they stated that exogenous proline has ameliorated neg-
ative effect of salt stress 25–400 mM NaCl and increased chlo-
rophyll contents of. Signiﬁcant reduction in indole contents
due to salinity levels 16,000 and 18,000 ppm (Fig. 7), vise versa
the application of varying levels of yeast and amino acids were
signiﬁcant increased contents of indole content, enormous con-
tents of indole were accomplished with yeast application this
result might be attributed to the components of yeast which
is contains the precursor of indole acetic acid (tryptophane),
Darwesh (2010) found that, yeast treatment at 40 ml/l signiﬁ-
cant increased indole contents of date palm. In fact, date palm
plantlets which exposed to salt stress of NaCl + CaCl2 at all
levels 16,000 and 18,000 ppm were progressively increased con-
tents of Na, Ca ppm and Cl mg/g, greatest contents of these
elements was obtained at 18,000 ppm salts, (Ozdemir et al.,
2004) in a saline environment, plants take up excessive amount
of Na+ and Cl as in halophytes resulted in high Na+ and Ca
which may impair the selectivity of the root membrane. The
accumulation of Na+ in plant root may be due to the high
mobility of Na+ in the phloem, chloride is a more sensitive
indicator of salt damage than sodium, since the plant stores
it proposed that the relatively greater uptake of Cl than
Na+ in salt-stressed plants could be responsible for growth
reduction by depressing the uptake of other anions, (Ahmad
et al., 2008) it was observed that the osmotic adaptation in
plants exposed to salinity can take place by accumulation of
high concentration of inorganic ions or solutions with low
molecular weight. Compatible solutions are low molecular
weight, highly soluble compounds that are usually nontoxic
at high cellular concentrations. Generally, they protect plants
from stress in different ways, including contribution to cellular
osmotic adjustment, detoxiﬁcation of reactive oxygen species,
protection of membrane integrity and stabilization of en-
zymes/proteins, (Hameed and Ashraf, 2008) proved that, accu-
mulation of Na+ and Cl in leaves may be responsible for
more negative water potential and osmotic potential values
of shoots; this pattern increases with increase in salinity,
Jampeetong and Brix (2009) on Salvia natans L and Silva
et al. (2008a,b) on umbo plants (Spondias tuberose Arr.
Cam) they stated that, 25–100 mM NaCl increased Na and
Cl, (Grewal 2010) Chloride ion concentration also was mark-
edly higher than that of sodium ions. Such pattern of accumu-
lation of the toxic ions has earlier been reported in other plant
species, Arshi et al. (2010) Na and Cl of Cichorium intybus L.
were increased with 80–160 mM NaCl, Ramezani et al. (2011)
on Echium amoenum Darwesh and El-Banna (2011) on date
palm and Daryush et al. (2012) on Andrographis paniculata,
they found that, 3–16 ds/m and 14,000, 16,000 and
18,000 ppm of NaCl increased Na, Ca and Cl. In the case of
the activity of CAT and POD antioxidant enzymes, (Figs. 11and 12) showed that, highest level of salinity 18,000 ppm in-
duced highest activity for both enzymes, same trend to be
found at yeast and amino acids, all levels signiﬁcant were en-
hanced activity of CAT and POD particular the highest levels
50 ml/l of yeast and 6.0 ml/l of amino acids treatments, Abdel
Latef (2011) catalase (CAT) is considered to be the most
important enzyme that eliminates H2O2 which accumulate dur-
ing salt stress and water deﬁcit and damage the photosynthetic
apparatus, also can be destroy normal metabolism through
oxidative damage of lipids, proteins and nucleic acids, Pandey
et al. (2010) stated that, (POD) peroxidase constituents a class
of heme- containing enzymes ubiquitously present in prokary-
otic and eukaryotic organisms which regard as an antioxidant
enzymes, protecting cells from the destructive inﬂuence of
H2O2, Dasgupta et al. (2011) on Indian mangroves, recently
Abbaspour et al. (2012) on Pistacia vera L., and Abdulwahid
(2012) on date palm seedlings cv. Hillawi they found that,
NaCl from 40 to 200 mM and from 25% to 50% increased
activity of CAT and POD.References
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